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[57] ABSTRACT 

A portable hand-held optical reader having an optical reader 
for scanning a plurality of optical indicia on a generally 
horizontally oriented target surface. The reader has a tablei 
configuration with a display device on an upper side thereof 
and an optical window on the bottom side thereof for 
directing a scanning beam, laser or otherwise, downwardly, 
either vertically or obliquely. The reader may be configured 
lo aulomatically utilize laser scanning for certain ranges 
between the reader and the target surface and to utilize 
non -laser scanning for other ranges between the reader and 
target surface. The reader is configured to read two- 
dimensional information, spaced either adjacently or 
separately, and to generate corresponding images of ihe 
two-dimensional information on the display device. The 
reader is configured to opera tively correct for distortion 
caused by oblique scanning of the coded information. If 
certain of the images of the two-dimensional information are 
determined to be decodable by the reader, those certain 
images are so designated on the display, which has a touch 
sensitive screen. If desired, an operator of the unit may 
accept selected ones of the certain images for further pro- 
cessing by the unit by touching the corresponding screen 
areas with a stylus. 

20 Claims, 8 Dm wing Sheets 
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TABLET STYLE INDICIA READER WITH tor's view of the target area containing the coded informa- 

SYSTEM FOR HANDLING MULTIPLE »'on during the scanning process does not hinder the opera- 

INDICIA lor s use °f lne optical reader. 

■ • .■ • r.«r a ««ii s SUMMARY OF THE INVENTION 

The present application is a continuation-in-part ot appli- 5 

cation Ser. No. 08/639,358, filed Apr. 26, 1996 (now An improved apparatus and method is provided for a 

abandoned). hand-held optical reader that permits accurate scanning of 

images from optical indicia on a target surface oriented 

INCORPORATION BY REFERENCE obliquely to the optical axis of the reader by substantially 

Toe following disclosures are incorporated herein by 10 eliminating image distortion normally inherent in such 

reference in their entireties, including the drawings thereof: °Wiq«c scanning, rhe improvement includes a portable 

PCT/US93/(P139 filed Mar 10 1993- PCT/US92/06157, terminal unit having a tablet configuration, which has an 

filed Jul ?3 1992- PCT/US93/P459 filed Dec 12, 1993; °P tIcal window disposed on underside thereof defining a 

PCT/US94/05380, filed May 11, 1994; U.S. application Ser. ma J or P lane > an °P lical axis directed obliquely through the 

No. 08/499,593, filed Jul. 7, 1995 now abandoned; U.S. 15 window ' and a S lven de P lh of field and field of v,cwala 

Provisional Application Ser. No. 60/012,657, filed Mar. 1, & iven ran & e fr L om the w / ndow . ^ ! ermi " al un " 15 

1996; U.S. application Ser. No. 08/677,155, filed Jul. 9, d,s P osed w,lh lhe ma -> or P lane onented horizontally. at 

1996 now U.S. Pat. No. 5,736,725 U.S. application Ser. No. a P ortion of lhe field of view of lhe °P Ucal rcadcr IS 

08/708,264, Attorney Docket No. 38087BX, entitled "POR- horizontally displaced from the terminal unit. 

TABLE OBLIQUE OPTICAL READER SYSTEM AND 20 <Vht optical reader has an area-type image sensor disposed 

METHOD", filed Sep. 6, 1996 U.S. Pat. rfo. 5,414,251, substantially perpendicular to the optical axis, which lends 

issued May 9, 1995 to Durbin; and U.S. Pat. No. 5,500,516, to optimize the focus of the optical reader on a portion of the 

issued Mar. 19, 1996 to Durbin. target surface, which is horizontally offset from the terminal 

unit and is intersected by the optical axis as the target surface 

BACKGROUND OF THE INVENTION 25 is disposed perpendicularly to the optical axis. The image 

* u r L t ■ sensor defines a sensor plane. 

1. Field of the Invention r „ ....... 

m . „ , " Hie terminal unit also includes processing means tor 

_ The invention relates generally to code readers and par- lran ^ forming an irnagCi from a por[ion of a lariicl 

ticularly to readers which sense optically discernible symbol surface d - , Sllbslanliallv p erpcrK |j clji;ir to lhc ma - or 

combinations or codes, such as bar codes and two- 30 plane> {o a generated jmage effeclively corresp onding lo a 

dimensional codes. scanned image which would be obtained if the portion of the 

2. Discussion of the Related Art target surface had been oriented perpendicularly to the 
Hand-held optical character reading equipment that has optical axis. 

been available in the past has not always performed well. The improved apparatus includes a decode processor 

The reader must be positioned and/or displaced accurately capable of decoding two-dimensional codes for deviation of 

relative to the label for a valid read to occur. Operators the optical axis from a normal line perpendicular to the plane 

usually "scrub" the label with the reader rather than care- 0 f the coded information by a maximum angle not greater 

fully aligning the reader with the label, and often give up and man the angle of the optical axis relative to the normal line 

manually key the information into the terminal. ^ perpendicular to the major plane of the terminal unit. 

The primary reason that accurate alignment is required is p or some applications, the terminal unit has a converging 

that the reader uses either a linear matrix of sensing ranging marker beam which crosses the optical axis and 

elements, say sixty-four, or a rectangular matrix of sensing produces a linear mark on the target surface at a distance 

elements, say fourteen by forty. The recognition algorithms f r0 m the optical axis wherein said distance is a function of 

typically used in some of these systems assume that the 4$ range 0 f , ne target surface from the terminal unit, 

sensor is oriented accurately over or across the character to The improved apparatus may a i so include a laser scanner 

be read with a misalignment ol less than a relatively small adapted l0 produce tne ranging marker beam and a reflected 

angle. It is not surprising that few operators use the readers , aser {{gh{ sensof responsivc lo the laser scanneri wherein tnc 

in this way, and that poor read rates and dissatisfaction with laser scanner is adap , ed to gen erale a linear bar code si*n<il 

the criticality of the reader alignment during scanning have Jfl in the evem ma , the , jnear mafk coincides with i inear \ w 

been serious problems. codes on the (argel sur r ace |: urlr)C r f lhe laser scanner and 

Although some progress has been made in the develop- reflected laser light sensor may be substantially responsive 

ment of an optical character reader ("OCR") product that has t0 a close-in range of linear bar code positions along the 

the capability of being operated portably, power consump- optical axis wherein the area-type image sensor is ineffective 

tion and circuit complexity remain as factors that have 55 f or reading the linear bar codes. 

hindered development in this area. ^ j mpr0V ed method for reading indicia, including linear 
Another complication with existing readers is the inability bar codes and compact area codes on a label, includes the 
of users thereof to have a clear, unobstructed view of the sle ps of activating a laser beam apparatus adapted to gen- 
target surface during the scanning process. Some progress eratc and direct a laser beam, which is capable of scanning 
has been made in this area but at the expense of providing ^n the linear bar codes and compact area codes at close-up 
substantially more complex and costly components which, distances; and positioning a reader unit, which contains the 
in turn, place great demands on available power, which is of laser beam apparatus and which is capable of generating and 
primary importance for portable equipment. directing a field of view on or about the labels, so that the 
What is needed is a reliable hand-held optical reader that generated and directed laser beam intersects the labels. The 
allows accurate oblique scanning of coded information and 65 improved method further includes utilizing the laser beam to 
displays images of information scanned by the optical reader determine whether the reader unit is spaced close -up to the 
such that interference by the optical reader with an opera- labels such that the compact area codes on the labels cannot 
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be accurately read by the reader unit or whether the reader 
unit is spaced non-close-up to the labels such that the 
compact area codes on the labels can be accurately read by 
the reader unit; and scanning the labels and storing a signal 
obtained as a function of reflected light from the laser beam 
as the labels are spaced close-up to the reader unit, and 
deactivating the laser beam apparatus and registering the 
field-of-view on or about the labels as the labels are spaced 
non-close-up to the reader unit. 

The improved apparatus also includes a display device, 
configured to display images as registered by ao image 
sensor of a plurality of optical indicia on a generally 
horizontally orient target surface obliquely scanned through 
a bottom wall of the apparatus, and processing means for 
determining and designating which of the plurality of optical 
indicia displayed by the display device are decodable. 

Therefore, the principal objects and advantages of the 
present invention include: providing a terminal unit having 
ability to simultaneously display images a plurality of opti- 
cal indicia on a display device thereof, highlighting those 
images that are determined to be decodable such that same 
may be individually selectable for further processing; pro- 
viding such a unit wherein scanning s conducted vertically 
or obliquely through a bottom wall of the terminal unit; 
providing such a terminal unit having a tablet configuration 
wherein a laser scanner and sensor arrangement is utilized to 
determine the distance between the unit and a surface 
containing coded information; providing such a terminal 
unit wherein a laser beam emitted and detected by a laser 
scanner and sensor arrangement projects a linear mark on a 
surface containing coded information to read a linear bar 
code as the surface is spaced close-up to the unit; providing 
such a terminal unit wherein a laser beam emitted by a laser 
scanner projecting a mark on a surface containing coded 
information is extinguished as the surface is spaced non- 
close-up to the unit and the coded information is read by a 
reader contained in the unit; and providing such a scanner 
which is reliable, easy to use, efficient in operation and is 
particularly well adapted for the proposed use thereof. 

Other principal objects, features and advantages of the 
invention will become apparent from the following descrip- 
tion taken in connection with the accompanying drawings, 
wherein are set forth, by way of illustration and example, 
certain embodiments and features of this invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is gram for illustrating the optical sensing area as 
defined by a field of view of a lens system, such as from the 
use of a typical solid stale video imaging array and a lens 
system with a magnification ratio of ten to one, in a 
hand-held optical reader in accordance with the present 
invention; 

FIG. 2 is a diagrammatic illustration of a preferred form 
of a hand-held optical reader in accordance with the present 
invention, arranged so as to have its optical sensing area or 
field of view completely encompassing the machine- 
readable code (e.g. bar code) or human readable information 
(e.g. line or lines of text) on a label so that a complete 
instantaneous optical image thereof is projected onto an area 
array of photosensors within the reader and may be 
converted-by the reader into digital image data and stored in 
a processor memory of the reader; 

FIG. 3 is a block diagram illustrating a typical logic 
arrangement of a microprocessor circuit and major func- 
tional components as are typically associated with such a 
circuit, and further illustrating an interface between the array 
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of photosensors of the reader, as referred to in FIG. 2, and 
the microprocessor; 

FIG. 4 is an illustration of a stacked bar code and of one 
of the manners in which a field of view of the optical reader 
5 is indicated to a user to facilitate alignment of the field of 
view with a label bearing indicia such as the slacked bar 
code; 

FIG. 5 is an illustration of an alternate manner for 
indicating to a user of the optical reader the find of view of 
10 the information gathering elements in accordance with the 
invention; 

FIG. 6 is an illustration of yet another manner for indi- 
cating the field of view of the optical reader; 
15 FIG. 7 shows a schematically simplified view of a light 
source and related linear optics for delineating he field of 
view of the optical reader as further described herein; 

FIG. 8 is a diagrammatic illustration showing the reader 
of FIG. 2 and illustrating alternative embodiments relating 
20 to flashable light sources and aiming aids such as marker 
sources; 

FIG. 9 shows another embodiment for delineating the 
field of view of the reader to a user, and also showing a 
slacked bar code label encompassed in a vertical orientation 

25 within the delineated field of view; 

FIG. 10 shows a variation of the embodiment of FIG. 9 for 
delineating the field of view of the reader, also showing a 
stacked bar code label encompassed in a horizontal orien- 
tation within the delineated field of view; 

30 FIG. 11 shows a pair of marker beams converging toward 
an optical axis of the optical reader as a function of (he 
spacing of the optical reader from a target area, in accor- 
dance with the present invention; 

„ FIGS, \2a-\2d shows a schematic representation of the 
relationship of marker spots cast on the target area as the 
spacing between the optical reader and ihe largei area is 
varied; 

FIG. 13 shows a pair of marker beams crossing ihe optical 
40 axis between the optical reader and the target area; 

FIG. 14 shows a schematic representation of the optical 
reader being used to obliquely scan the target area and an 
effective re-oriented image electronically generated there- 
from; 

45 FIG. 15 show a schematic representation of the optical 
reader being used to obliquely scan Ihe target area, similar 
to that shown in FIG. 14, showing an image sensor oriented 
perpendicularly to the optical axis thereof, 

FIG. 16 shows a schematic representation of a side 

50 elevational view of a laser scanner of the optical reader 
being used to obliquely scan the target; 

FIG. 17 shows a fragmentary, top view of a tablet con- 
figuration terminal unit showing the laser scanner projecting 
a linear mark on a linear bar code; 

FIG. 18 is a perspective, partially schematic view of Ihe 
optical reader showing images of a plurality of optical 
indicia of a horizontal target surface being displayed on a 
display device thereof; 

60 FIG. 19 is a schematic side elevational view of the optical 
reader, similar to that shown in FIG. 18; 

FIG. 20 is a perspective, exploded view of the optical 
reader of FIG. 18, showing a stylus for interacting with a 
touch sensitive screen thereof; and 

65 FIG. 21 is a perspective view of the optical reader of FIG. 
20, but showing a bottom side with an optical window 
therein, according to the present invention. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

Wiih respect to each of the embodiments disclosed herein, 
the disclosures incorporated herein by reference describe 
techniques to assist in aiming by displaying the field of view 
of a code reader for observation by the operator during 
aiming, and for using ranging marker beams to assist in 
automatically setting the focus of an optical system. These 
techniques may be employed for displaying on a display, 
confronting the user, the location of one or more marker 
spots as described herein, a target code or bullseye, and/or 
one or more decodable areas of a target area of an optical 
system, to assist in aiming without direct viewing of the 
marker spot or spots, the bullseye or the decodable areas of 
the target area by the operator. Also, the marker spot or spots 
as described herein can provide range information to the 
area-type sensors as described herein to enable automatic 
focus adjustment. With the marker beams active as described 
herein, the sensor and processing system can detect when the 
focus setting is correct and when the bull's-eye or other 
feature of the code is appropriately located. The actual 
reader operation may then be automatically triggered (with 
marker beams off) including providing any needed level of 
flash illumination of the code region or, if decodable areas 
of the target area have been determined, selected ones of 
these decodable areas may be accepted for further process- 
ing via designated touch sensitive areas on the display. 

As required, detailed embodiments in accordance with the 
present invention are disclosed herein; however, it is to be 
understood that the disclosed embodiments are merely 
exemplary of the invention, which may be embodied in 
various forms. Therefore, specific structural and functional 
details disclosed herein are not to be interpreted as limiting, 
but merely as a basis for the claims and as a representative 
basis for leaching one skilled in the art to variously employ 
the present invention in virtually any appropriately detailed 
structure. 

The biggest negatives surrounding the use of portable 
OCR systems have related to the inherent weaknesses of the 
available hand-held scanner technology. The purpose of the 
described invention is to substantially improve the perfor- 
mance and capabilities of hand-held OCR scanners so that 
this inherently convenient coding method can become a 
viable alternative for automatic identification applications. 

The invention consequently seeks to eliminate the need 
for accurately spacing the reader substantially relative to the 
codes being read. An OCR device in accordance with the 
invention would therefore desirably include a provision for 
instantaneously illuminating a region exterior to the reader, 
which region contains the combination of codes or charac- 
ters to be read. Thus, during a single instance of 
illumination, the selective reflection representing relatively 
darker and lighter elements of the code configuration to be 
read may be imaged or focused with suitable optics at an 
interior region within the reader, the interior region being 
referred to also as an imaging area. 

An array of photosensor elements is disposed at the 
interior imaging area. The photosensor elements receive 
during that instant of illumination, from any information at 
the exterior region, a complete light image or optical image 
at the interior region. The instantaneous transfer of Uie 
image to the imaging area substantially eliminates risk of 
error due to an operator causing an inadvertent movement of 
the reader. A possible source of error in aiming was 
recognized, however. Such source of error may be 
minimized, if not totally eliminated, when an operator can 



)3,773 

6 

obliquely scan the coded information in a manner whereby 
any rectilinear distortion of the generated image arising from 
the oblique scanning can be automatically and electronically 
corrected. According to the invention, it is, consequently, 

5 contemplated to identify or mark the region from which 
optical information would be transferred to the area array of 
photosensor elements or photosensor array, to automatically 
and electrically correct for any rectilinear distortion arising 
from such oblique scanning and to designate areas on a 

I0 display that are touch-sensitive selectable wherein decod- 
able information exists on a target area projected onto to 
photosensor array even though the device containing the 
photosensor array may interfere with the operator's view of 
the target area. 

15 As a specific example, marker beams originating from 
light sources at the four comers of the photosensor array 
may be projected via suitable optics onto a supporting 
surface carrying the information, such as a label or labels, to 
be read. The beam of the light sources may be shaped 

20 optically, such as by non-spherical lenses associated with the 
light sources, to linearize the marker spots impinging the 
surface containing the information. In the case of a marker 
beam of elongate, linearized cross section, the light sources 
need not be located at the corners of the photosensor array 

25 though conveniently the optics for projecting and focusing 
the image or images of decodable inform:) lion onlo ihe 
photosensor array may be used. The marker beams bracket 
the optical field of view of the photosensor array, desirably 
in alignment with the periphery thereof. Consequently, any 

30 information, such as contained on bar code or iwo- 
dimensional coded labels, within the region bounded by the 
marker beams, is necessarily projected or focused onto the 
photosensor array. 

Once the image is focused on the photosensor array, ihc 

35 output of each photosensor element may be electrically read 
and stored in accordance with data processing techniques. 
However, it needs to be pointed out that the recorded or 
stored image is a "raw image", as it was received during the 
instance of illumination. The image may contain an image of 

40 dirt spots which may have adhered to portions of a bar code, 
for example. 

One advantage of the OCR device over traditional scanner 
units is that an entire area of the code has been recorded or 
stored. A scanner typically operates to read a line or section 

45 through a bar code, for example. A number of repeal 
readings may be employed to achieve an average reading. 
However, wiih a more complex unit providing for such 
repeated scanning operations, any movement during these 
repeal readings would tend to dilute the accuracy of any of 

50 the readings. Hence, with an OCR device llie image repre- 
senting the entire information becomes fixed instanta- 
neously with electronics of the reader. Subsequently, any 
number of readings may be taken and verified from the fixed 
or stored information. Also, any data manipulation may be 

55 performed in accordance with known data processing tech- 
niques lo transform ihe stored image to a clearly recogniz- 
able data code. 

Another advantage is being realized with respect to 
recently developing trends in the code marking art. With 

60 increasing understanding of data processing techniques for 
inventory handling and merchandising operations in general, 
a need has emerged to pack more information into each 
single code combination or code cluster. Recent develop- 
ments suggest replacing conventional single line bar codes 

65 with multi-line bar code patterns having a more densely 
packed configuration. Codes having these new configura- 
tions are generally known as "stacked bar codes." Simply 
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stated, stacked bar codes are compressed in the direction 
perpendicular to the reading direction and are arranged in a 
multi-line stacked configuration, like a page of printed 
material. A number of differing standards for bar codes exist, 
two of which are known as "Code 49" and "16K". Code 49 5 
may consist of stacked lines or rows of code indicia two to 
eight rows high, while the 16K code may use stacked rows 
of code indicia between two and sixteen rows high. 

It is understandable that with conventional code scanners, 
reading scanned codes at angles other than perfect alignment 
with the linear arrangement of the codes may present code 
recognition problems. Of course, if less than the entire code 
information is recognized, the entire code is typically indi- 
cated as not having been read, so that a re-read cycle must 
be initiated. Since valuable time may be lost by repeating 
reading operations, it is, of course, desirable to recognize the 
code. Since a code may also not have been recognized 
because of a lateral shift of the active area of the scanner 
away from the label configuration, either the angular mis- 
alignment or a lateral shift may be a cause for non- 
recognition of the code. 

It is apparent that the current invention is particularly 
advantageous for reading the described "stacked bar codes" 
as well as other two-dimensional information. The referred- 
to marker beams are able to indicate or show when the entire 
code pattern is within the region from which an image of the 
code pattern can be transferred to the photosensor array. 
Hence, a major source of error is eliminated. Secondly, the 
instantaneous focusing of the information on the photosen- 
sor array reduces the risk of error caused by inadvertent 
movement of the reader during a prolonged process. Thirdly, 
since typical data processing techniques permit the code to 
be aligned electronically after it has become stored in the 
reader, critical alignment requirements are do longer needed 
for information to be read from the stored code image. 
Fourth, one or more of the marker beams may be directed to 
converge toward an optical axis of the OCR device, thereby 
providing an operator with information as to whether the 
OCR device should be moved toward or away from the 
surface containing the code pattern. Fifth, a greater line 
density of photosensors to compensate for corresponding 
foreshortening of the relative spacing in the generated image 
of off-baseline elements of the coded information, as herein 
provided, provide substantially distortion -free, obliquely 
scanned images. Sixth, designating touch sensitive areas on 
a display corresponding to a plurality of recognized decod- 
able specimens permits selective acceptance of the informa- 
tion contained in those designated areas. 

Initial processing of the image is a normalization process 
which sometimes also may be referred to as "calibration" 
during which the orientation of the image may be 
recognized, during which distortion arising from oblique 
scanning may be recognized, and during which blemishes, 
such as dirt spots, may be recognized, and the image 
electronically reoriented and the blemishes neutralized in 
accordance with known data processing techniques. The 
stored image may then be read by the reader, and the 
information may be transferred to desired electronic data 
banks. Areas of the display corresponding to target areas 
containing decodable information may be designated by the 
terminal unit. 

In FIG. 1, an optical sensing area is delineated which 
represents the result of the use of a typical solid state video 
imaging array with a lens system that provides a magnifi- 
cation ratio often to one. The resultant active area is 2.58 
inchesxl.94 inches as indicated. 

FIG. 2 shows a diagrammatic view of an optical system 
that incorporates the components described. The ring flash is 
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a preferred light source for its ability to provide relatively 
uniform illumination with minimum back scatter into the 
imaging device. Also, it may be "wrapped" around the lens, 
as shown, providing a compact, efficient package. The 
imaging array may be placed directly in line with the optical 
axis of the reader, so that the optical portion of a hand-held 
reader can be quite compact. 

Operation of the reader consists of the user "aiming" at 
the target label or labels and activating a switch to initiate ihe 
10 read. The flaslitube is effective to provide an essentially 
instantaneous illumination, so movement of the hand-held 
reader during this time is noncrilical. The digital processor 
immediately begins clocking the imaging array to read its 
contents which correspond to the intensity of the light from 
i 5 the active sensing area that was focused on the imaging 
array. The actual output of the imaging array is normally an 
analog signal. Since only while or dark information is 
needed, the conversion decision may consist of a comparator 
circuit with appropriately selected bandwidth and hysteresis 
20 to correspond to the characteristics of the imaging circuit 
output. 

The digital information is assembled into a manageable 
format, such as sixteen bit data words corresponding lo the 
word length of the digital processor, and stored directly into 
25 the processor memory array. For example, an entire image 
may consist of 492 lines of 512 samples each, for a total 
251,904 bits or 31,488 bytes of information, as illustrated in 
FIG. 1. Once the image acquisition process is complete, the 
digital processor may then begin operating on the image 
30 information to remove blemish and noise components, rotate 
the image to a normalized position, correct for optical skew 
due to curvature of the target label or labels or reading from 
an off-axis angle as described herein, and the like, to 
optimize the pattern recognition process. An important fea- 
35 ture of the described system is the ability of the digital 
processor to detect, during such discussed normalization, the 
locations of blemishes or flaws in the image sensing array 
and to store those locations in a non-volatile memory so that 
flawed image data may be masked or compensated to 
40 remove such errors from consideration in the recognition 
algorithms. 

When image normalization is complete, the recognition 
process may then be initiated. The first level of recognition 
45 is to determine whether the coded information is a bar code 
or a line of characters or two-dimensional coded 
information, for example. If a bar code is recognized, 
standard bar code decode algorithms may be employed; if a 
character format is recognized, a character recognition algo- 
5Q rithm is invoked; etc. 

The digital processor employed for the image 
normalization, processing and recognition functions must be 
extremely fast and efficient for acceptable user satisfaction. 
A processor, such as a Texas Instruments TMS320C25 type 
55 which is designed for digital signal processing applications 
and has extremely fast execution speeds while operating 
with acceptable power consumption levels for a portable 
hand-held unit, is used to address external program and data 
memory, and perform bit and word manipulations. The 
60 processor may then designate areas on the touch sensitive 
display that correspond to recognized decodable information 
of the target area. 

Referring first generally to FIG. 2, there is illustrated 
somewhat schematically a hand-held area-type optical 
65 reader. The reader is also sometimes referred to as an 
improved Optical Character Reader ("OCR") device. The 
reader, as will be explained, is capable of reading ail the 
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characters, bar codes or other information at an optical 
sensing area such as indicated at 10 in FIG. 1, essentially 
instantaneously. The area 10 to be read may be illuminated 
by light from a ring-type illuminator U, preferably a xenon 
flash tube. The reader shown schematically as a hand-held 5 
scanner unit 12, indicated by dashed lines, may house the 
light source 11, and suitable optics, such as a lens 14. The 
optics include a focal plane at an interior region 15 of the 
scanner unit or reader 12. 

A solid-state area-type photosensor array, such as indi- 1( 
cated at 16, is disposed in the focal plane defined by the 
interior region 15. The photosensor array 16 is comprised of 
a plurality of photosensor elements arranged in an area 
corresponding in the sensing area 10 externally of the reader 
12 to respective pixels, such as at 17, FIG. 1. The individual 
photosensor elements or pixels in the area array of photo- 
sensor elements or photosensor array 16 may have a density, 
such as in typical video cameras. Thus, the sensing area 10, 
as an external projection of the photosensor array 16, is 
enlarged with respect to the photosensor array 16 in accor- 
dance with a magnification ratio, such as ten-to-one of optics 
of such video cameras. However, even with such enlarge- 
ment of the sensing area 10, the number of pixels illustrated 
in FIG. 1 provide a resolution per individual pixel of 0.004 
inch by 0.005 inch (four mils high by five mils wide). v 

Once the flash energization of the light source 11 is 
complete, the photosensor array may be read out, each line 
of photosensor elements of the array 16 being shifted out 
serially for example, and the respective lines of photosensor 
elements being read out in parallel for example to an 
analog/logic interface component 18 within the hand-held 
scanner unit 12. A signal processor 19, such as the referred- 
to Texas Instruments TMS320C25 signal processor type, 
disposed in the scanner unit 12 and connected with the 
analog/logic interface component 18, may receive from the 
focussed information image, e.g., at 20, FIG. 2, the area 
image data and supply the raw area image data to an 
associated memory 21 in the hand-held scanner unit 12 for 
subsequent processing in the hand-held unit. As an 
alternative, the raw area image data (e.g., in digital form) 
may be coupled via an RF or optical link 22 to a host 
processor (not indicated) for storage and processing. Such a 
separate host processor may also be portable and carried by 
the user. 

Where the focussed information image 20 on the photo- 
sensor array 16, such as that of a bar code or stacked bar 
code as shown in FIGS. 4 through 6, is tilted relative to the 
longitudinal (widthwise) axis of the array 16, the raw image 
data as stored in digital form may be subsequently processed 
so as to be rotated into a normal horizontal disposition prior 50 
to decoding thereof by well-known algorithms. 

In reference to FIG. 2, the flash tube 11 and the lens 14 
may have circular symmetry relative to their common lon- 
gitudinal axis 25, which is consequently also the optical axis 
of the reader 12. Hence the illuminator or flash tube 11 is 55 
disposed annularly about the optics represented by the lens 
14 so that any angle of till of label 30 about axis 25 is not 
detrimental to uniform optical imaging of the entire infor- 
mation field of the label 30. 

Marker beams 31, originating from light sources 36, 37, 
38 and 39 at the four corners of area photosensor array 16, 
may be projected onto a supporting surface 40 carrying label 
or labels 30, via optics 14, to produce visually discernible 
indicia, such as marker spots 41, 42, 43 and 44, respectively, 
so that array 16 may be readily aligned relative to area 
information, e.g., on the labels 30, as the hand-held unit 12 
is being moved into proximity thereto. 
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By way of example, the light sources 36-39 may be light 
emitting diodes at the four corners of the photosensor array 
16, which light emitting diodes may be sequentially pulsed 
so that the marker spots 41-44 are each produced at a 
repetition rate of sixty per second when the hand-held 
scanner unit 12 is placed in a target seeking mode. Once the 
four marker spots 41-44 "bracket" the information to be 
read, as indicated in FIGS. 2 and 4 through 6, regardless of 
tilt, or regardless of whether the information extends hori- 
zontally or vertically, the light source I I may be triggered, 
the marker spots 41-44 being extinguished by this time or 
the wavelength thereof being prevented from affecting the 
photosensor array 16, by filtering, for example. 

As long as the marker spots 41 through 44 bracket the 
information to be read, e.g., information on the label 30, the 
image 20 of the entire information field is necessarily 
focussed on the active or photosensitive area of the photo- 
sensor array 16. It should be understood that only 1 he 
information of selected ones of the labels 30 needs to 
become located within an area 45 of the supporting surface 

40 bounded by the marker spots 41 through 44. FIG. 4 shows 
a stacked bar code label 30 disposed within the area 45 
bracketed by the marker spots 41 through 44. Hence the 
image of the information represented by the stacked bars of 
the label 30 is projected onto and becomes focussed on the 
active area of the photosensor array 16. Though ihe infor- 
mation is captured within the area 45 at an angle, the image 
20 will still be focussed on the photosensor array 16. Hence 
the entire image 20 with all information bearing dark and 
light configuration combinations of the code can be read into 
memory locations of the memory 21. 

One manner in which the marker spots 41 through 44 
define the area 45, such as described with respect to FIG. 2, 
is also illustrated in FIG. 4. The area 45, as indicated by 
dashed lines, is bracketed at its corners by the marker spots 

41 through 44. Thus, to line up indicia to be read, such as the 
stacked bar code label 30, an operator would aim the marker 
spots 41 through 44 so that information on the label 30 does 
not extend to or beyond a straight line between two adjacent 
ones of the marker spots 41-44. 

FIG. 5 illustrates another manner of delineating the area 
45. In lieu of the marker spots 41 through 44, FIG. 5 shows 
linear illumination bars 46, 47, 48 and 49, which closely 
bound the area 45, as depicted again by dashed lines. It may 
be preferred to mark the area 45 by a linear illumination 
outline comprised of the illumination bars 46 through 49 in 
that the photosensor array 16 may be allowed to contain an 
uninterrupted matrix without the need to preserve comer 
locations thereof for the light emitting diode as described 
with respect to FIG. 4. 

Briefly referring back to FIG. 2, the illumination spots or 
bars 46 through 49 may be produced by light sources, such 
as light emitting diodes or laser diodes in combination with 
linear lenses, which may be disposed in the focal plane 15 
at midpoints of each of the edges of and directly adjacent 10 
the photosensor array 16, as indicaied by the numerals 51, 
52, 53 and 54 respectively. Thus, as with respect to the 
earlier described example, the optics 14 may be used to 
60 direct light beams resulting in the marker bars 46 through 49 
through the optics 14 against the surface 40. 

FIG. 5 shows the label 30 disposed at an increased angle 
with respect to the major outline of the area 45 and of a 
smaller size. Again, the criterion for focussing information 
65 on the active area of the photosensor array 16 is to aim the 
field of view of the reader 12, as identified to the user by the 
marker indicia such as the described spots or bars, so as to 
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place the information to be read entirely within the area 45. 
If the angular alignment of the label 30 is less than that 
illustrated in FIG. 4, and is disposed at an angle with respect 
to the illustrated rectangular shape of the active field of view 
in FIG. 5, the user may simply back the reader 12 away from 5 
the surface 40 until the entire information areas of the 
desired label or labels 30 are contained within the area 45. 

An increased distance between the label 30 and the reader 
12 results in a smaller image and a greater number of 
decodable areas of information being focussed on the pho- 10 
tosensor array 16. However, as for the label 30 shown in 
FIG. 4, the entire label 30 in FIG. 5 will become focused on 
the photosensor array 16. The flash illumination by the 
referred- to xenon flash tube 11 may be chosen to allow the 
"f-stop" of the optics 14 to be stopped down such that the 15 
depth of field of the reader 12 is increased to allow the image 
to become focused on the photosensor array 16 even though 
the distance between the reader 12 and the supporting 
surface 40 may vary, for example, between two inches to 
well in excess of one foot. It may further be found conve- 20 
nient to use currently known and available automatic focus- 
ing techniques to further increase the ability of the reader 12 
to focus the image 20 over a yet further increased range of 
distances of several feet between the indicia and the reader 
12 to be read. Such increase in versatility of the reader 12 25 
would result, of course, in a corresponding increase in the 
cost of the reader 12. 

FIG. 7 illustrates a light source (such as shown at 51 
through 54 in FIG. 2), say source 51, more generally 
identified as light source assembly 55, in combination with 
a typical molded casing 56 including a lens 57 for linearly 
expanding the light emitted from the source 51 in one or 
more directions away from its optical axis 58. Thus, as 
illustrated in FIG. 5, the light emitted from the sources 51 
through 54 is expanded linearly from center points shown at 
59 into two directions disposed at a 180 degree angle. 

It may also be possible to change the angle between the 
two legs 61 and 62 (FIG. 7) from 180 degrees to, for 
example, a right angle between the two directions of expan- 40 
sion of the emitted light. With such modification, the expan- 
sion direction 62 would be directed into the plane or out of 
the plane of the drawing of FIG. 7. The configuration of 
marker spots 63, 64, 65 and 66 in FIG. 6 illustrate a right 
angle expansion of the light emitted through correspond- 45 
ingly configured lenses 57. In the configuration of the 
marker spots 63 through 66, the corresponding light sources 
would be located again at the corners of the photosensor 
array 16, as shown with respect to the light sources 36 
through 39, for example. 5Q 

It would be expected that the intensity of the linearly 
deflected or expanded fight decreases with the distance from 
the optical center of the non-deflected light beam. Thus, as 
shown in FIG. 5, the corners of the area delineated by the 
marker bars 46 through 49 may not be illuminated by the 55 
marker bars 46, while the centers of the sides of the area 45, 
shown in FIG. 6, may not be illuminated or only slightly 
illuminated relative to more brightly illuminated corners by 
the respective marker spots 63 through 66. FIG. 6 also shows 
the label 30 disposed entirely within the area 45 delineated 60 
by the marker spots 63 through 66. 

While FIGS. 4 through 6 show a somewhat rectangular 
configuration of the marker spots or bars, a square configu- 
ration with a correspondingly square configuration of the 
photosensor array 16 may be preferred. However, the par- 65 
ticular shape of the photosensor array 16 and the marked or 
delineated area 45 are not critical, as long as the area 45 
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delineated by the marker spots defines the active area 20 
disposed in the interior of the reader 12. 

As described, a complete label 30, e.g., five inches high 
by five inches wide, having a complete bar code, or row or 
rows of characters thereon or other two-dimensional 
arrangement, can be focussed onto the operative area of a 
complete image photosensor array, such as 16, in response 
to a single essentially instantaneous Hash of a light source, 
such as 11. A relatively larger sized label 30 or a plurality of 
the labels 30 would simply require an operator of the reader 
12 to increase the distance between the reader 12 and the 
label 30 to be read. 

In some applications, the height dimension of the com- 
plete image area array 16 may be such that a complete area 
information image including the entire area information 
width, e.g., of an eighty column line of characters, can be 
read whether the width of the information image is disposal 
widthwise or heighiwise or diagonally on the photosensor 
array 16. In general, such area information is focusable on 
the photosensor array 16 in any angular orientation about the 
optical axis 25. By way of example, a label 30 containing all 
its information in an area of square configuration 1.3 inches 
on a side could be disposed so that its width extended 
horizontally or vertically or at an acute angle on the photo- 
sensor array 16 and, in each case, the entire contents of the 
label 30 could be read with a single Hash of light source 1 1 . 

Preferably the hand-held unit 12 contains batteries "BAT- 
TERY" (schematically indicated in FIG. 2 at 67) with 
sufficient energy so as to supply the flashable light source 
means 11 and the other components of the hand-held unit 12, 
so that the unit 12 is essentially self-contained and free of 
any connecting cable or the like. 

The system of FIG. 2 may be provided with an auto Incus 
ranging system, as already referred 10 above, so that ihe 
reader 12 may have the ability to read at extended distances, 
e.g., up to forty-eight inches and possibly even greater 
distances, and may also be capable of reading a wider range 
of target areas. Autofocus systems are common in 35 mm 
cameras. 

The hand-held scanner unit 12 of FIG. 2 may contain the 
programming to recognize several types of optically dis- 
cernible indicia of information, such as bar codes as well as 
conventional character fonts and other two-dimensional 
information, and to automatically select the appropriate 
decoding algorithm from those available in its on-board 
stored program. Furthermore, the hand-held unit 12 may 
contain an area array photosensor 16 of size and resolution 
so as to register the above-mentioned multiple lines of 
characters, e.g., eight lines of eighty characters each, at one 
time. Preferably, the entire information field to be scanned or 
instantaneously to be recorded or read, such as represented 
by label 30 in FIG. 2, is illuminated simultaneously by a 
brief flash of a highly inlense light source, such as ihe xenon 
tube 11. 

The reading of bar codes with a complete area photosen- 
sor array, such as 16, enables the digital data representing a 
bar code or bar codes, for example, to be rotated and 
otherwise normalized as a complete entity prior to decoding, 
such that the normalized data may correspond to that 
obtained by sequentially scanning along a bar code or bar 
codes parallel to the longitudinal bar code axis at a multi- 
plicity of levels separated center to center, e.g., by four mils. 
By combining the corresponding data points at different 
levels, e.g., on an averaging basis, defects in the bar code 
image or images, such as defects due 10 foreign matter, 
spurious marking and the like, can be reliably overcome. 
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Again, the bar code or bar codes can be disposed at any 78, 79 or 80, against the surface 40 from respective marker 

random angle relative to the reader 12 during the reading light sources 81, 82, 83 and 84 without having the projected 

operation, speeding the reading of the labels 30, reducing beams directed through the optics 14 of the reader 12. Thus, 

operator fatigue and increasing the number of labels 30 the marker light sources 81 through 84 may be disposed 

which can be read during a working day. 5 externally of the optics 14 and on a frontal portion 85 o the 

_ , . . ,. c . * I . . reader 12. The lenses 57 of the light sources 81 through 84 

FIG. 3 is a simphfied Junctional block diagram showing be d fe {q ^ (he % tive marker bcams of lhc 

the photosensor array ("CCD ) 16 coupled through typical sourcc$ 81 ^ 4 subslamia|lv alo lhc pc ri phcrv of .he 

driver circuits C "BP 68 anc 1 69 to the analogic interface ^ - me readef {2 

("A/L INTERFACE ) 18. Hie data signal output from such . , K „ mMi . 

v . , ■ . r i j i * uj J- ^ ,i trt m As described wi n respec o HG. 7, the lenses 57 may be 

typical interface circuit would be coupled directly to the ltJ K * f , 

above referred-to microprocessor circuit 10 llnearl y ^ lhe emt, ! ed ^ of ^ mark r 

("MICROPROCESSOR") 19, such as a processor s0 » rc « j" ™ mall y °PP° s ' ,e dircc, '° ns , or a * an 

T-wo-»-»rt^/T j j u t i 4 . i. ■ ♦ u other than 180 decrees, depending on the location ot the 

TMS320C25 as provided by Texas Instruments. It is to be . _ . * \ v 6 .... , , 

. « * ■ * . . .... , . light sources. A disadvantage may possiblv be noticed in that 

understood that other devices may be available and may be , & . • . , T- . ^ .u 

f A „„ . , Ua j -^in ' • j„ 1S he marker sources are not in total alignment with the 

substituted therefor. For example, the device 19 may provide J> . f 

*v j <• ^ ^u- n ~ nz-iKji a caa ~ ^„ ~f periphery of the fie d of view of the optics 14. Consequently, 

4K words of On-Chip Program ROM and 544 words of 1 c c . j i-» i • 

ui pl- n Ay at extremes of an operating range ot the reader 12, resulting 

programmable On- Chip RAM. , , 1 . . , . , . 

r ° r marker bars or spots, such as the marker bars 77 through ml 

Typically, such minimum ROM (Read Only Memory) and shown m RG ^ may no( deljneate precis e| v , hc area 45 

RAM (Random Access Memory) may be supplemented with which corresponds prec isely to the active photosensor array 

further programmable memory, such as the memory 16 projected againsl the surface 40 thr ough the optics 14. 

("RAM") 21, and with additional read only memory However, only at close range, the marker spots or bars 77 

("ROM") 70. The processor circuit 19 may address and through 80 may form on the surface 40 somewhai extern;. llv 

transfer such additional memory by typical address and data of the actua , area 45> hence indicaling an area , arger than one 

buses 71 and 72, respectively. Data may also be transferred thal may be read by |he reader u When the iS0Urces are 

to a suitable communication interface ("COMM INT") 73, properlv p , aced> such devialion may be confinec , , 0 a rangc 

which in tum is coupled to the above referred-to commu- a( whicn normallv no rea dingsarc taken. At a medium range, 

nication link 22, which may be an RF or an optical link. It the markef bafS be disposed l0 dearIy delineate 

should be understood that the specifically described ele- the area 45 SimiIarl> , an area smaller than the actual area 45 

ments and their functions are merely for explanatory pur- be indicalcd at an extended distance for reading lhe 

poses and various changes may be possible within the scope hbd 3() ^ for practkal plirposes the marker soorces 

nerc °f- may be oriented such that the predetermined area 45 is. 

As a further example, FIG. 8, similar to that shown in bracketed for substantially all readings. 
FIG. 2, shows the supporting surface 40 with the label 30, u shouJd be undersUK) j lhal not only light sources for 
such as a stacked bar code, for example, in relationship to ^ 5 generating the bars 77 through 80 may be disposed exter- 
the hand-held optical reader unit 12. The reader unit 12 also na „ y of the oplics , 4 but , igh , iSOUrces disposed to project 
preferably includes typical optics 14 and a photosensor array marker beams generally to corners of the rectangular area 45 
16 disposed in a focal plane at an interior plane or region 15 may be disposed externally of the optics 14. Such alternate 
behind the optics 14. An image 20 of information represen- lignt sources 86, 87, 88 and 89 may similarly be disposed as 
tative of the information on the label or labels 30 may be 40 c i ose i v as feasible adjacent to the optics \4, and actually 
formed on the photosensor array 16 when the reader 12 is may be dis p 0se d within the annular configuration of flash- 
activated by instantaneously illuminating an area ahead of or able iii urn inator source elements 76, as shown in FIG. 8. 
below the reader 12 and hence the supporting surface 40 in With respect t0 the latter solirces , lenses 57 may be disposed 
the region of the label or labels 30 when the reader optical t0 nnear i y expand the respective marker beams at right 
axis 25 is aimed toward the label or labels 30. The illumi- 45 angles s0 as t0 bracke t the area 45 as indicated in FIG. 6, for 
nator 11 is generally a flashable xenon tube which may, of example. It should be understood that various other changes 
course, comprise any number of flash type illuminators 11. suggest themselves from the arrangements as disclosed 

FIG, 8 therefore illustrates an annular illuminator 11, herein, 

which is comprised of a number of discrete pulsable light As an example of changes or variations in delineating the 

emitting diodes 76. The light emitting diodes 76 are pref- 50 area 45 within the field of view of the reader 12, the marker 

erably disposed adjacent the exterior portion of the optics 14 sources may be advantageously limited in number. FIGS. 9 

of the reader 12 in a plane perpendicular to the optical axis and 10 depict an example of another arrangement of marker 

25, substantially similar to the arrangement of the xenon sources, the respective impinging marker spots being iden- 

flash tube shown in FIG. 2. The number of discrete light t i ned by numerals 92 and 93 in FIG. 9 and by numerals 94 

emitting elements 76 may be chosen to correspond to a total 55 and 95 j n FIG. 10. In each of these arrangements, the marker 

light intensity needed to illuminate the exterior region of the sources are disposed to generate marker beams impinging on 

label or labels 30. Depending on the desired range over the surface 40 as the respective marker spots 92, 93, 94 and 

which the reader 12 is to function, the number of discrete 95 w j ln the earlier described right angle expansion from 

devices may be increased by closer spacing between adja- diagonally opposite corners 96 and 97 of the delineated area 

cent ones of the light emitting diodes 76. ti0 45, as sn0 wn in FIG. 9, and from corners 98 and 99 of such 

FIG. 8 illustrates another change in the described arrange- area 45, as shown in FIG. 10. Also, the orientation of the 

ment with respect to the previously described marker label 30 depicts a substantially vertical or heightwise 

sources, such as the light emitting diodes 36 through 39 or arrangement with respect to the area 45 in FIG. 9, and a 

the light sources 55 including lenses 57. Even though it is substantially horizontal or widthwise arrangement of the 

presently considered advantageous to project beams from 65 label 30 with respect to the area 45 in FIG. 10. The different 

the marker sources through the optics 14, within reason it is orientations of the respective label 3U in each instance 

possible to also project marker spots or bars, such as bars 77, further illustrate the above described advantage of the reader 
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12 in providing for Ihe capture of an area of informal ion on a user, by observing ihe relationship between the two marker 

the photosensor array 16 independent of the orientation of spots 115 and 116, to know which direction the reader 12 

such information about the optical axis 25 of the reader 12. must be moved relative to the supporting surface 40 in order 

With respect to the shape of the photosensor array 16, to bring the target area 45 into optimum focus, 
photosensor arrays of the current state of the art are gener- 5 In some applications it may be preferable to adjust the 
ally of rectangular shape or, at least, the active areas are of convergence of the beams 107 and 108 such thai the marker 
rectangular shape. While the preferred embodiment dis- spots 115 and 116 coincide, as shown in PIG. 12c, as the 
closes a generally circular lens or optics 14, the shape reader is spaced at the optimum focal distance from the 
thereof is preferred because of the generally rectangular supporting surface 40. In that event, the overlapping re la- 
shapes of so-called targets or photosensor arrays 16 of video 10 tionship shown in FIG. 12/? would exisi as the reader 12 is 
cameras. It should be understood that the invention in its spaced closer than the optimum focal distance from the 
broad scope may not depend on a sensing area of any supporting surface 40, whereas the overlapping relationship 
particular shape. shown in FIG. I2d would exist as the reader 12 is spaced 

The ability to capture and manipulate an entire image with former *han the optimum focal distance from the supporting 

a portable unit has important benefits for optical character 15 surface 40. 

reading also. In such instances, a reading area of elongate For such an application, it may be preferable to use light 

rectangular shape may be preferred. For example, the sources which cast colored marker spots 115 and 1 16. e.g., 

described embodiments allow the use of image enhancement red and blue, such that the switching in positions of the 

algorithms, e.g., of the type developed for enhancement of colored marker spots 112 and 113 would indicated that the 

deep space probe images, as well as image normalization, 20 reader 12 has been displaced through the optimum focal 

e.g., such as image rotation and scaling. Non-linear scaling distance from the supporting surface 40. 

for improving recognition efficiency with respect to irregular As an example of the size of the marker spots 115 and 116, 

surfaces such as curved surfaces, and with respect to off-axis if the spots 115 and 11 6 have a diameter of approximately l A 

viewing angles as herein described, is also feasible, ^ i nc h at the window 102, then those spots would have a 

In some applications, it may be desirable to use a hand- maximum dimension of approximately \6 inch at a distance 

held optical reader having a fixed focal length, such as for of approximately 10 inches from the window 102. As a 

example a Delivery Information Acquisition Device result, the marker spots 112 and 113 are easily visible to a 

("DIAD") as provided by United Parcel Service of America, user of the reader 12. 

having a focal length of approximately 8.5 inches from a 3Q ]f the reader 12 is being used such thai the longitudinal 

window 102 thereof and a depth of focus of approximately ax j s 25 is substantially perpendicular to the supporting 

±2 inches. In that event, spacing of the reader 12 becomes surface 40, the view of the marker spots 115 and 116 from 

substantially more critical. For such applications, the present a user ' s eye spaced at 118, as shown al FIG. II, may be 

invention provides at least one of the light sources 38, such somewhat obstructed by the reader 12. As a result the user 

as light sources 104 or 105 as shown in FIG. 11, wherein the 35 ma y need to position his head somewhat to the side of the 

respective beam, 107 or 108, converges toward the longi- rea d er 12 in order to see the relationship of the marker spots 

tudinal optical axis 25. As the supporting surface 40 is 115 anc j H6 0 n the supporting surface 40. If, however, the 

moved toward the window 102 of the reader 12 such as, for reac j er 12 is of the type that reads at an oblique angle, then 

example, spacing the supporting surface 40 at the phantom the user can view the marker spots 115 and 116^ without 

line indicated by the numeral 110 in FIG. 11, a marker spot 4Q obstruction from the reader 12 by sighting along the hand- 

112 or 113 cast on the supporting surface 40 is spaced farther held un it 12. 

from the longitudinal axis 25 than the corresponding marker For those applications wherein the reader 12 is use d with 

spots 115 and 116 for the supporting surface 40 spaced as (he longi|udinal axis 25 spaccd subslanlia n y perpendicularly 

shown. t0 me SU pp 0rlm g surface 40, then the light sources 104 and 

As an example of the arrangement shown in FIG. 11, 45 105 may be arranged whereby the respective beams 120 and 

assume the arrangement illustrated therein is incorporated 121 therefrom converge toward and crossover the longilu- 

into a DIAD reader having a focal length of 8.5 inches and dinal axis 25 at a distance from the window 102 which is less 

a target area of 6.5 inches wide by 4.0 inches high. Further than the preferable focal length of the reader 12. Thus, a 

assume that the light sources 104 and 105 are disposed along viewer having an eye spaced at 123, as shown at FIG. 13, has 

the wide ends of the window 102 such that the marker spots 50 an unobstructed view of a marker spot 125 cast by the light 

115 and 116 are cast on the supporting surface 40. Also source 104. i n that event, the user can sight along the side 

assume that both of the light sources 104 and 105 are 0 f t he reader 12 to determine whether the spacing of the 

operative and the resultant beams 107 and 108 therefrom marker spot 125 corresponds with marker spots normally 

converge toward each other and toward the longitudinal axis observed as the reader 12 is spaced at the optimum distance 

25 such that the marker spots 115 and 116 touch each other, 55 f rom , he supporting surface 40. If the marker spot 125 is too 

as shown in FIG. 12a, as the reader 12 is spaced at the c i osely spaced to the longitudinal axis 25, that indicates to 

optimum focal distance from the supporting surface 40, such tne user that the reader 12 must be moved farther away from 

as at 8.5 inches. the supporting surface 40 causing the marker spot 125 to 

Now assume that the reader 12 is moved farther away move outwardly to the relative spacing normally observed at 

from the supporting surface 40 such that the marker spots 60 the optimum spacing of the reader 12 from the supporting 

115 and 116 overlap, as shown in FIG. 126. If the reader 12 surface 40. Similarly, if the user observes that the marker 
is moved even farther away from the supporting surface 40, spot 125 is spaced too far outwardly from the longitudinal 
a distance will be reached whereby the marker spots 115 and axis 25 relative to the spacing normally observed as the 

116 coincide as shown in FIG. 12c. Similarly if the reader 12 reader 12 is properly spaced from the supporting surface 40, 
is moved closer than the optimum focal distance from the 65 then it is obvious that the reader 12 should be moved closer 
supporting surface 40, the marker spots 115 and 116 will to the supporting surface 40 in order to realize the optimum 
move apart. In other words, it would be visibly obvious to focal distance for the reader 12. 
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In the example just described, only one of the light within the field of view of the optical reader 12. Coded 

sources 104 and 105 are required. The DIAD device here- information spaced near the back of the field of view, as 

inbefore mentioned has an arrangement whereby the light indicated by the numeral 138 in FIG. 14, will generally be 

sources 104 and 105 can be individually operated such that distorted to a greater extent than coded information spaced 

each of the light sources 104 or 105 can be separately used, 5 near the front of the field of view, as indicated by the 

such as using one of the light sources 104 or 105 for numeral 140 in FIG. 14. 

left-handed operation and using the other one of the light »n effect, ihe generated image 20 is preferentially mag- 
sources 105 or 104 for right-handed operation. By using nified along an axis 142, corresponding to the distorted axis 
only one light source in those situations, the energy drain on "6, to a greater extent than it J* ™gmned along an axis 
the portable power supply of the reader 12 can be substan- io V* 4 ' perpendicular to the p ane of FIG 4, corresponding to 
tiall reduced undistorted axis 134 of the label 30. 

. , , ... - , , For example, an optical reader 12 with its optical axis 25 

It is to be understood that an application of the invention arrangecJ perpendicularly to the target area 45 may have a 

as indicated m FIG. 13 may be arranged whereby the marker substantially uniform magnification of len-lo-one over the 

spots 125 and 126 may be cast either inside or outside of the generated image> as hereinbefore described. As the reader 12 

sensing area 10 as desired. - ^ being ^ for oblique canning, the distortion can be 

For some applications it may be desirable to use one or corrected as follows: 1) by increasing the magnification of 
more bullseyes 128 corresponding to the labels 30. The tne generated image 20 to greater than ten-to-one along the 
bullseyes 128 may have any configuration such as that ax j s 142 corresponding to the distorted axis 136 while 
described in U.S. Pat. No. 4,896,029, issued Jan. 23, 1990 to maintaining the magnification al ten-to-one along the axis 
Chandler, et al. In that event, the bullseyes 128 may be 144 corresponding to the undistorted axis 134; 2) by rmi in- 
comprised of concentric rings having an outer diameter of taining the magnification at ten-to-one along ihe axis 142 
approximately 8 millimeters, for example. For those appli- corresponding to the distorted axis 136 while decreasing the 
cations using the bullseyes 128 and one of the marker beams magnification to less than ten-to-one along the axis 144 
107 or 108, the spacing of the corresponding marker spots corresponding to the undistorted axis 134; or 3) by increas- 
115 or 116 may be utilized to not only space the reader 12 mg lne magnification to greater than ten-to-one along the 
at the appropriate distance from the supporting surface 40 axis 142 corresponding to the distorted axis 136 while 
but may also be used to space the reader 12 appropriately decreasing the magnification to less than ten-to-one along 
relative to the target area 30 by manually moving the reader tne axis 144 corresponding to the undistorted axis 134. The 
12 such that the marker spot 115 or 116 is superimposed on ^ relative change(s) in magnification is, of course, dependent 
one of the bullseyes 128. upon which of the three methods are used, the angle al which 

Similarly, one of the readers 12, having two. of the marker the oblique scanning is conducted, the spacing of the labels 

beams 107 and 108 such that both of the makers spots 115 30 or other coded information within the field of view of the 

and 116 are cast on the supporting surface 40, may be optical reader 12, etc. 

utilized to not only properly space the reader 12 relative to 35 The arrangement illustrated in FIG. 14 corrects the dis- 

the supporting surface 40, but may also be used to position tortion caused by oblique scanning by providing the reader 

the reader 12 relative to a selected one of the labels 30 by 12 with increased resolution (number of pixels per row and 

placing the marker spots 115 and 116 over the corresponding column) of the sensor 16 to electronically modify the 

bullseye 128, or one at each side thereof as desired. apparent height-to-width ratio of the generated image 20 to 

For those applications wherein the reader 12 is used with 40 more closely correspond to the heighl-to-width ratio of the 

the longitudinal axis 25 oriented obliquely to the target area labels 30 normally simultaneously scanned. Preferably, the 

45, such as the arrangement schematically illustrated in FIG. height-to-width ratio of the corrected image 150 is similar to 

14, the generated image 20 will be skewed or distorted. For that of the plurality of the labels 30 simultaneously scanned, 

example, assume that the optical axis 25 lies in the plane of It is to be understood, however, that it is unnecessary for 

FIG. 14. Also assume that one of the labels 30 being scanned 45 some applications to reconstruct the generated image such 

has a leftmost extremity 130 and another one of the labels 30 that it has a height-to-width ratio exactly equal to that of the 

has a rightmost extremity 132 as viewed edgewise in FIG. coded information being scanned. For those cases, it is only 

14, wherein both of the extremities 130 and 132 are disposed necessary to enlarge the generated image 20 along the axis 

within the depth of focus of the optical scanner 12. Then, the 142 corresponding to the distorted axis 136 ol" the obliquely 

coded information lying in the plane of the labels 30 along 50 scanned label 30 whereby the coded information thereon can 

a line perpendicular to the optical axis 25, i.e., perpendicular be accurately and reproducibly read by the reader 12. 

to the plane of FIG. 14 as indicated by the reference numeral Such electronic correction of the oblique-scanning 

134, sometimes referred to herein as the baseline or undis- distortion, in effect, is substantially equivalent to physical 

torted axis, is basically undistorted from the viewpoint of the rotation of the labels 30 and the surrounding supponing 

optical reader 12. On the other hand, coded information 55 surface 40 about the axis 134 such thai the extremities 130 

spaced off-baseline with a coordinate along a distorted axis and 132 appear, from the viewpoint of the reader 12, to be 

136 perpendicular to the undistorted axis 134, such as respectively spaced as illustrated by the numerals 146 and 

between the extremities 130 and 132, is distorted relative to 148 in FIG. 14. 

the viewpoint of the optical reader 12. The distortion appears Alternatively, the sensor may also be oriented obliquely, 

as an apparent foreshortening of respective rectilinear spac- 60 such that the plane of the sensor substantially coincides with 

ing of various elements of the coded information of the the plane of the generated image 20 as shown in FIG. 14. In 

labels 30 from the undistorted axis 134. that event, the distortion caused by oblique scanning may be 

The magnitude of the overall distortion is dependent upon sufficiently automatically corrected with the sensor 

the degree of obliqueness at which the labels 30 are being obliquely oriented whereby further distortion correction 

scanned; the greater the obliqueness, the greater the distor- 65 processing is unnecessary. 

tion. In addition, the magnitude of the distortion is depen- Preferably when appropriate, the coded information is 

dent upon the spacing of a particular one of the labels 30 approximately centered along the optical axis to avoid 
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additional distortion which might otherwise be caused by The terminal unit 152 also has an optical window 153 

spacing the coded information nearer the rear of the field of disposed at or near an underside 1 54 thereof defining a major 

view as hereinbefore mentioned and thereby minimizing plane 155, an optical axis 156 directed obliquely through the 

variation of distortion within the scanned image of the coded window 153, and a given depth of field 157 and field of view 

information arising from portions of the coded information 5 158 a t a given range 159 from the window 153, as illustrated 

being positioned nearer the rear of the field of view than m pjc 15 For example, the reader 12 contained in the unit 

other portions of the coded information. For example, 152 may have a fixed focal length of 8.5 inches and a depth 

although scanning with the optical axis at an oblique angle of fiekJ of 4 0 incheSj such tnal lhe non-close-up range as 

of 45° is within the scope of the present invention, scanning hereinafter described extends from a ran*e of 6.5 inches 10 

with the optical axis at an oblique angle of 30 provides a |Q lf) 5 jnches M (he termina| unh |52 , wilh , he 

scanned image with reduced depth variation, which would 155 oriented substantially horizontally, as illus- 

otherwise result due to portions 01 the coded information t f , ! ni ~„ . ir . , . - . V.u « m 

. . , 1 t . ,u r.u c u r • trated in MGS. 15 and 16, a east a portion 160 o the held 

being positioned more closelv to the rear of the field of view • , »i . 1 

than other portions thereof. of View 158 of !he °P ucal rcader 12 15 horizontally displaced 

It is to be understood that the original height-to-width trom lhe lerminaI uml 152 

ratio of the labels 30 or other two-dimensional coded 15 The optical reader 12 has an area-type image sensor 161 

information may be included as an integral part of the coded disposed substantially perpendicularly to the optical axis 

information, such as the bulls eye hereinbefore mentioned. 156, as illustrated in FIG. 15, which tends to optimize the 

In that event, such ratio would be designed such that it could focus of the optical reader 12 on a portion of the target 

be accurately read without correction at any angle of surface 45, which is horizontally offset from the terminal 

obliqueness within the range of oblique scanning angles 20 un j t 152 and is intersected by the optical axis 156 as the 

available to a particular optical reader. Then, having scanned target surface 45 is disposed obliquely to the optical axis 

and processed that ratio information, the associated compo- 156. h is to be understood that the present invention is 

nentry of the optical reader 12 as herein described can be equally applicable to applications where the target surface 

utilized to automatically correct for the oblique distortion as 45 and/or tne ma j or plane 155 is <jj sposet i perpendicularly 10 

herein described. 25 mc opUca i 156. The image sensor 161 defines a sensor 

For example, algorithms can be provided which identify plane 162. 

a bull's-eye constructed of concentric circularly shaped , , 

rings, as hereinbefore described. Due to oblique scanning, ™ e f minal , umt } 52 f°, ' ncludes P™?*™S ™ ans 

the scanned image of the bull's-eye will appear oval-shaped 165 ' hereinbefore described, for transforming an image, 

instead of circular. The algorithms can electronically com- w scanned from a portion of lhe target surface 45, which is 

pare the maximum dimension of the oval-shaped image with " disposed substantially para lei to the major plane 155. 10 n 

the minimum dimension thereof, and determine the magni- generated image effectively corresponding to a scanned 

tude and the axis (or axes) along which the magnification of ima S e wmch ' , °[ lho « . applications involving oblique 

the image must be increased (and/or decreased) in order to scanning, would be obtained if the portion ot the target 

adjust the height-to-width ratio of the scanned image to 35 surface 45 had been oriented substantially perpendicularly to 

substantially match the height-to- width ratio of the labels 30 lhe °P tlcal axis 156 ' 

within acceptable limits for accurate reading of the labels 30 ^ processing means 165 includes a decode processor 

as hereinbefore described. capable of decoding a two-dimensional codes for an angular 

It is to be understood that, in addition to or instead of a deviation 167 of the optical axis 156 from a normal line 
bull's-eye, the outline of the labels 30 themselves may be 40 Perpendicular to the plane ot the coded labels 30 by a 
used as a reference of the magnitude of distortion arising maximum angle not greater than an angle 169 ol the optical 
from oblique scanning. For example, a Fxl" two- axis L56 relative to a normal line perpendicular lo the major 
dimensional code, such as that described in U.S. Pat. No. 4, P ,ane 155 ol the lerminal unit I52 > as illustrated in I ICi. 15. 
896,029, issued Jan. 23, 1990 to Chandler et al. (col. 10, For some applications, the terminal unit 152 has a con- 
lines 60-67), which is incorporated herein by reference, can 45 verging ranging marker beam 31, which crosses the optical 
provide such a reference. By electronically comparing the axis 156 and produces a linear mark 47 on the target surface 
ratio of the apparent height-to-width ratio of an image 45 at a distance from the optical axis 156 wherein said 
scanned from one of the Chandler-type codes, the magnitude distance is a function of the range 159 of the target surface 
of preferential magnification needed to sufficiently correct 45 from the terminal unit 152, substantially similar to that 
the obliqueness distortion can be determined. ' 50 hereinbefore described and as illustrated in FIGS. 1 1 and 13. 

Another example of oblique scanning of the labels 30 or Focussing by use of ranging marker beams, which can be 

other coded information with a hand-held terminal unit 152 readily combined with the obliqueness correction of the 

containing the optical reader 12 in accordance with the present invention, are hereinbefore described and will not be 

present invention is illustrated in FIGS, 15-17. The hand- reiterated here in detail. It is to be understood that automatic 

held terminal unit 152 permits accurate scanning of images 55 focussing techniques, which are well-known in the art, can 

from optical indicia on a target surface oriented obliquely to also be combined with the various embodiments described 

the optical axis of the reader by substantially eliminating herein. 

image distortion normally inherent in such oblique scanning. The improved apparatus may also include a laser scanner 

Preferably, the portable terminal unit 152 has a tablet 170, such as a laser diode oscillating through an angle 171 

configuration as appropriately sized dimensions of the hand- 60 as illustrated in FIG. 17, which is adapted 10 generate and 

held terminal unit 152, such as a width of six to seven inches, direct a fan-shaped pattern with a laser beam 172. such as 

are an essential factor to be taken into consideration, par- perpendicularly to the plane of FIG. 17, 10 produce a linear 

ticularly as an aid for easily and conveniently aiming the unit mark 173 and a reflected laser light sensor 174 responsive to 

152 at the label 30. For example, the DIAD device, here- the laser scanner 170, wherein the laser scanner 170 is 

inbefore mentioned and having a width, length and thickness 65 adapted to generate a linear bar code signals in the event that 

of approximately 6.7, 12 and 1.44 inches, respectively, has the linear mark 173 coincides with one or more Linear bar 

such dimensions. codes 175 on the target surface 45. 
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Further, the laser scanner 170 and reflected laser light The reader 203 is configured to direct a beam 235 

sensor 174 may be adapted to be responsive to a close-in downwardly through the optical window 231, either verti- 

range of positions of the linear bar codes 175 along the cally or obliquely downwardly, as indicated in FIGS. 18 and 

optica! axis 156 wherein the area-type image sensor 161 is 19, l0 scan the plurality of indicia 205 on the underlying 

ineffective for reading the linear bar codes 175, such as 5 containers 209, as described in incorporated U.S. Pat. No. 

within a range 176 which lies outside of, and nearer to the 5,500,516, issued Mar. 19, 1996 to Durbin. It is to be 

terminal unit 152 than, the depth of field 157, as illustrated understood that the information provided by the indicia 205 

in FIG. 16. ma y b e e j lner in linear or two-dimensional format as here- 

The laser scanner 170 can be utilized to automatically inbefore described, 

determine the range 159 of the target area 45, by methods in ~ . ... ft ... 

described herein or as know in the an. If the target area 45 10 D " e ,0 . ,he <>f •"<" positioning of the table, 

is determined to be close-up, the labels 30 can be subslan- ^T' 10 " of ,he 203 an(l f ° b , v, ° ,,s f T 

tiaUy simultaneously scanned for the linear bar codes 175 \ S J a * 19 J lhe °P erator no ' be ab ] e i° ,he lab u ds 

and signals therefrom, as detected by the reflected laser light 205 ,haI he u * owning with the reader 203. To alleviate that 

sensor 174 as a function of the reflected light from the laser „ s.tuatton the reader 203 * configured to opera.ively d.sp ay 

beam 172, can be processed as hereinbefore described. 15 an area ™) **** scan 1 ncd w ' ,h ,hc rcader 2a3 u on * hc d "P ,a ? 

. . . . screen 221 whereat the subject matter ol the area 241 is 

Similarly, if the tareet area 45 is non-close-up, such that . ... , , -, n . , . - . , lllt . 

' * * . a , visible to lhe operator 201, as described in incorporated U.S. 

compact or two-dimensional area codes on the labels 30 can _ xr . . fc . n innc . ,^ .. 

. r . , . , . . . . Pat. No. 5,414,251, issued May 9, 19°5 to Durb in. 

be accurately read by the reader 12, such as where the target J 

area 45 lies within the depth of field 157 and within the field , 0 The use of lhe lerminal and ,he dis P la V in sudl a manncr 

of view 158, the laser beam scanner 170 can be aulomati- ' nas lhe farther advantage of permitting the operator s gaze 

cally deactivated, with processing of the scanned image 10 rema,n focused on the user interface of the terminal 

proceeding as hereinbefore described. duru1 S the data collection process. This is preferable to a 

The current invention includes the steps for reading process that would require the operator's gaze to com 

indicia, including linear bar codes and compact area codes 25 shlft trom ,he lermi " al 10 lhe ,abel arca and back " Ihis 

on labels, as described herein. Those steps include activating arrangement also facilitates use of a keyboard, touch screen, 

the laser beam scanner 170 to generate and direct a laser dl S ltlZer or lhe hkt durin S lhe dala ^lleclion process, 

beam 172, which is capable of scanning linear bar codes and 11 is 10 be understood thai the information utilized to 

compact area codes at close-up distances and positioning the display the area 241 on the display screen 221 is substan- 

terminal unit 152, which contains the laser beam scanner 30 tiaI, y the same information obtained for processing by the 

170 and which is capable of generating and directing a field reader 203 and hereinbefore described. It is to be understood 

of view on or about the labels 30, so that the generated and that the reader 203 may contain marker beams, autofocus- 

directed laser beam 172 intersects the labels 30. The sing means, range finders, and laser scanning capabilities as 

improved method may also include the steps of utilizing the hereinbefore described. 

laser beam 172 to determine whether the unit 152 is spaced 35 As the information obtained from scanning the area 241 

close-up to the labels 30 such that the compact area codes on is being processed by the reader 203, the reader 203 is 

the labels 30 cannot be accurately read by the reader 12 or programmed to recognize portions of that information that 

whether the unit 152 is spaced non-close-up to the labels 30 contain recognizable decodable information, such as from 

such that the compact area codes on the labels 30 can be the plurality of indicia 205 as opposed to portions of the area 

accurately read by the reader 12; and scanning the labels 30 4fl 241 between the plurality of indicia 205. The reader 203 

and storing a signal obtained as a function of reflected light includes circuitry whereby those portions on the display 

from the laser beam 172 as the labels 30 are spaced close-up screen 221 corresponding to indicia 205 containing decod- 

to the unit 152, and deactivating the laser beam scanner 170 able information are highlighted, or otherwise distinguished 

and registering the field-of-view on or about the labels 30 as from other portions displayed on the display screen 221 as 

the labels 30 are spaced non-closeup to the unit 152 . 45 indicated by the doited lines, designated by the numeral 243 

An application of the present invention is illustrated in if FIG. 18, shown around five of the image portions corre- 

FIGS. 18-21, showing an operator 201 operating an optical sponding to the indicia 205 on the upper surfaces 207 in RG. 

reader 203 having a tablet configuration to scan optical 18. The reader 203 can also indicate which labels have 

indicia, such as labels 205, on upper surfaces 207 of a already been entered into the system . For example, an **x'* 

plurality of containers 209, in accordance with the present 50 could be placed on those labels already processed or 

invention. The optical reader 203 has a touch sensitive decoded. Further, an "x" or other such mark could be 

display screen 221, such as a 640x480 backlit high- displayed on or with those indicia which have been selected 

resolution VGA screen that presents information clearly by the operator (by means of the touch screen or keyboard 

both indoors and outdoors, or other suitable arrangement. for example) as being undesirable, unnecessary or unimpor- 

Selected portions of the display screen 221 are selectively 55 tant for the current data collection session, 

activatable with a stylus 223, such as an inductive pen or Note that one of the portions corresponding to the indicia 

other suitable arrangement. Preferably, the backlighting is 205 displayed in the upper left corner of the display screen 

power-managed to reduce power requirements of the reader 221 in FIG. 18 has noi been designated as containing 

203. Also, the reader 203 may include automatic tempera- decodable information for various possible reasons, such as 

ture compensation to facilitate use of the reader in varying 60 soiling, unrecognizable code, etc. In that event, that panicu- 

temperature environments. lar indicia 205 can either be individually close-up, rescanned 

An exploded view of the reader 203 is shown in FIG. 20, when scanning indicia to the left of the indicia 205 presently 

showing a detachable door 225 and a power source such as being scanned, or other suitable procedure. In the meantime, 

a rechargeable battery 227 removed from a battery compart- however, selected ones of the images on lhe display screen 

ment229. Abottom view of the reader 203 in FIG. 21 shows 65 221 corresponding to the indicia 205 designated as contain- 

an optical window 231 in a bottom wall 233 of the reader ing decodable information may be individually selected by 

203, as hereinafter described. the operator 201 for further processing by touching the 
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corresponding areas of the display screen 221 with I he stylus malely twenty degrees relative to a normal line perpendieu- 

223. Such a process is also described in incorporated U. S. Ur to the underside of the indicia reader. 

Pat. No. 5,414,251. The operator 201 may similarly scan 9. The portable indicia reader according to claim 1, 

adjacent areas of the upper surfaces 207 until all of the wherein the reading axis is disposed at an angle of approxi- 

decodable indicia 205 have been identified and selected as 5 male , y |hifty degrees re i al j ve to a normal line perpendicular 

desired by the operator 201. {Q |hc underside of lhe iadicia rea der. 

Further, the reader can be adapted for use with an area- 1Q ^ ponMt indicja reader according 10 cIaim , f 

type imager (a charge-couple device photosensor for read . ^ ^ a{ an of ^ 

example), a laser scanner, or both. For instance, an area-type ° r , 

imager can provide a view of the area including the labels 10 lately forty-five degrees relative to a normal line perpen- 

and it can simultaneously display the location of the scan dlt;u!ar 10 lne underside of the indicia reader, 

line of a laser scanner. T° e portable indicia reader according to claim 1, 

Alternatively, the reader could contain two area-type further comprising a marking system producing a converg- 

imagers. The imagers could have different resolutions. The ing ranging marker beam, the marking beam directed to 

lower resolution imager with a larger field of view could 15 cross the indicia reader's reading axis and produce a mark on 

present a representation of the general vicinity of the labels a surface containing targeted indicia at a distance from the 

to be read. It could also, by highlighting for example, show indicia reader's reading axis, wherein said distance is a 

the field of view of the higher resolution imager, which may mnct i on 0 f range of the mark from the indicia reader, 

be used for capturing the label image for decoding. The {2 The ab , e indjcia reader according t0 daim n , 

reader could also indicate (via visual cues, edible signals. -° ^ d |Q )uce said ; 

or both) whether the label is within the depth ot held of the * \. 1 

higher resolution imager. The terminal could then signal the marker beam ' s an ? a ***** ,aser h f hl scn u Sor ^pensive 

operator as to whether the reader should be moved closer to, lherel ° wh,cn 1S ada P led 10 S encralc a hncar bar codc S1 ^ nal 

or further from, the label to be read. should said mark coincide with a linear bar code. 

It will be apparent that many modifications and variations 25 13 - The P orlable indicia ™ ader according to claim 12, 

may be effected without departing from the teachings and wherein said laser scanner and said reflected laser light 

concepts of the present disclosure. sensor are substantially responsive to a close-in range along 

I claim as my invention: 1 said reading axis wherein said area-type image sensor is 

1. A portable indicia reader, comprising: ineffective. 

a) a tablet configuration; 14. The portable indicia reader according 10 claim 1, 

b) a window at an underside of the indicia reader; wherein said display system includes a touch sensitive 

c) a reading system, including an area-type image sensor, screen and wherein one displayed indicia is chosen for 
the reader system directing a reading axis through said further processing by touching its image on said touch 
window; and 35 sensitive screen. 

d) a display system displaying indicia registered by said 15. The portable indicia reader according to claim 14, 
image sensor and indicating which displayed indicia including a stylus. 

are decodable, 16. The portable indicia reader according to claim 1, 

2. The portable indicia reader according to claim 1, wherein said image sensor is oriented substantially perpen- 
wherein the indicia reader's reading axis is disposed per- 40 dicular to the indicia reader's reading axis, 
pendicularly relative to the indicia reader's underside. 17. The portable indicia reader according to claim 1, 

3. The portable indicia reader according to claim 1, wherein the indicia reader is of a size which obstructs a 
wherein the indicia reader's reading axis is disposed user's direct view of targeted indicia and wherein aiming is 
obliquely relative to the indicia reader's underside. accomplished by observation of images provided bv said 

4. The portable indicia reader according to claim 3, further 45 d j SD i av svslem 

comprising a processor transforming indicia registered by lg The table indida feader accordi t0 claim ^ 

said image sensor, as targeted indicia are disposed substan- , . , . , . , . .. . ,? , . . . 

. - . . * c . * j * wherein said display system indicates indicia that should not 

tially parallel to said undersurface, to generated images 1 

effectively corresponding to images which would be be lurt her processed. 

obtained had targeted indicia been oriented substantially 50 19 melhod of readin * ind,c,a - ,nc,ud,n S ,,ncar hi,r 

perpendicularly to the reading axis. codes and com P acl area codcs > comprising: 

5. The portable indicia reader according to claim 4, a) activating a laser system and generating and directing 
wherein said processor is a decode processor decoding a laser beam capable of scanning linear bar codes and 
two-dimensional indicia for deviations of the reading axis compact area codes at close-up distances; 

from a normal line perpendicular to a plane containing 55 b) positioning a reader unit containing said laser svstem 

targeted indicia by a maximum angle not greater than the ^ lhat a Iaser beam directed from said reader uni , 

angle of the obliquely directed reading axis relative to a intersects codes to be read, said reader unit capable of 

normal line perpendicular to the underside of the indicia generating and directing a field of view ima^e on or 

reader *~ 

, " , , . J . . . . . . . about codes 10 be read; 

6. The portable indicia reader according to claim 5, 60 

wherein said maximum angle is approximately twenty c ) utilizing said laser system to determine whether said 

degrees reader unit is spaced closc-up to codes to be read such 

7. The portable indicia reader according to claim 3, that compact area codes to be read cannot be accurately 
wherein at least a portion of the indicia reader's field of view read by said reader unit or said reader unit is spaced 
is horizontally displaced relative to the indicia reader. 65 non-close-up to codes to be read such that compact area 

8. The portable indicia reader according to claim 1, codes to be read can be accurately read by said reader 
wherein the reading axis is disposed at an angle of approxi- unit; and 
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d) scanning codes lo be read and storing a signal as a 
function of reflected light from said laser system as 
codes to be read are spaced close-up to said reader unit, 
and deactivating said laser system and registering said 
field of view on or about codes to be read as they are 5 
spaced non-close-up to said reader unit. 

20. An apparatus for reading indicia, including linear bar 
codes and compact area codes, comprising: 

a) a laser beam projector generating and directing a laser 
beam capable of scanning at least one linear bar code 10 
and compact area code at close-up distances; and 

b) a reader unit containing said laser beam projector so 
that a laser beam, directed through a bottom wall of 
said reader unit, intersects codes to be read, said reader 
unit capable of generating and directing a field of view 15 
on or about codes to be read; said reader unit, in 



26 

conjunction with said laser beam projector, adapted lo 
determine whether said reader unit is spaced close-up 
to codes to be read such that compact area codes cannot 
be accurately read by said reader unit, or whether said 
reader unit is spaced non-close-up to codes to be read 
such that compact area codes can be accurately read by 
said reader unit; said reader unit adapted to store a 
signal as a function of reflected light from scanning 
codes to be read with said laser beam projector as they 
are spaced close-up to said reader unit and lo de act i vale 
said laser beam projector and register said field of view 
on or about codes lo be read as l hey are spaced 
non-close-up to said reader unit. 

***** 
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